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science. Daytime science is made 
of the polished, linear, rigorous 
stories you can read in a journal 
such as this one, or hear in talks. 
Night-time science is the messy 
heap of intuition, despair or elation, 
association of seemingly unrelated 
ideas, absolute absence of rigour, 
that feeds daytime science. To me, 
night-time science is the creative, 
exciting bit. The polishing, rigor, 
and so on, however, are not just a 
mere ‘professional packaging’ of 
the product. Night-time science 
will produce a fleeting thought, 
daytime science will formalise it 
into a long lasting mental 
representation from which novel 
concepts can emerge. 
What is the best advice you 
have been given? Unfortunately, I 
tend to forget very quickly the 
advice I receive, both good and 
bad. Which should not be taken as 
a claim that I know where I am 
going and do not feel I need 
advice! Most of the time, I have no 
clue where I am heading to, but 
like it this way and only worry 
about the colleagues who 
accompany me. I do think, 
however, that some things are 
important. One of them is that, 
while discussion with fellow 
scientists is crucial, one should 
neither follow trends or advice, nor 
try smart career moves or do what 
is expected by others. Just follow 
your own intellectual path, be your 
own best critic and accept the 
judgement of your peers down the 
line. A corollary to this advice is 
that one should leave as much 
freedom as possible to younger 
colleagues in a lab, and resist 
mentoring them too much. 
What do you love most in 
science? Suddenly understanding 
a tiny additional bit of the world 
around me. 
What do you hate most in 
science? Scientific dogma and the 
supersized egos that often give 
them their prominence. Trashing 
dogmas can, however, be 
stimulating and they are usually 
short lived. 
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What are giant tortoises? 
Tortoises are chelonians of the 
order Testudines, distinguished 
from turtles and terrapins by being 
land dwelling. Modern giant 
tortoises can weigh up to 250 kg; 
even larger versions, now extinct, 
roamed every continent except 
Antarctic and Australia into the 
Pleistocene (<1.8 million years 
ago). The extinction of most giant 
tortoise lineages is thought to have 
been caused by predation by 
humans or human ancestors. 
Today, they exist only on two 
remote archipelagos: Galápagos 
1000 km due west of Ecuador, and 
Aldabra in the Indian Ocean, 700 
km east of Tanzania. These two 
remaining lineages are not 
particularly closely related and 
represent independent evolution of 
gigantism. The two lineages 
contrast sharply in their remaining 
diversity. Populations occupying 
different islands in Galápagos are 
highly morphologically 
differentiated as well as being 
genetically distinct; this has led to 
the naming of up to 15 taxa. Some 
authorities consider these separate 
species, while others regard them 
as subspecies. In contrast, the 
giant Aldabra tortoise in the Indian 
Ocean is morphologically and 
genetically quite uniform and the 
extant animals are very likely a 
single species. 
What is the giant tortoise’s 
greatest legacy? The giant 
tortoises of Galápagos (genus 
Geochelone) are well known to 
biologists as one of the primary 
inspirations to the young Charles 
Darwin when he visited the islands 
in 1835 during his voyage around 
the globe on the Beagle. Darwin 
was highly impressed by these 
giants, although he referred to 
them as “antediluvian” and “giant 
monsters”, less than affectionate 
terms. Like so many other sailors 
and buccaneers in the 17–19th centuries, Darwin partook of eating 
the meat of the tortoises, 
purported to be very tasty. But the 
most important legacy of these 
tortoises comes from the way that 
they are distinct on different 
islands. The vice-governor of 
Galápagos assured Darwin that he 
could tell the island of origin of any 
tortoise just by appearance (which 
modern studies have shown to be 
an exaggeration), stimulating 
Darwin to write: “I never dreamed 
that islands, about fifty or sixty 
miles apart…..would have been 
differently tenanted……I ought, 
perhaps, to be thankful that I 
obtained sufficient material to 
establish this most remarkable 
fact…”, a fact crucial to coming 
onto the notion of natural 
selection. 
The loneliest animal in the 
world? In the late 1960s the 
population on the small, distant 
northern island of Pinta was found 
to be very small, in fact, only a 
single male was found on the 
island. Subsequent efforts to find 
another tortoise on Pinta have 
been unsuccessful. This single 
male, nicknamed Lonesome 
George, was brought to the 
Charles Darwin Station, where it 
attracts considerable attention 
from tourists as well as making the 
Guinness Book of World Records 
as the ‘loneliest animal in the 
world’. George is now with females 
from the closest island to Pinta, but 
over 35 years has not reproduced. 
Studies of his levels of male 
hormones revealed normal levels. 
One possibility is that George does 
not recognize the females he is 
with as being members of his own 
species — DNA studies showed 
that his closest living relatives 
come from Española, the furthest 
island from Pinta. Ongoing work is 
focused on the several hundred 
Galápagos tortoises in captivity 
around the world in the hope of 
finding a female from Pinta who 
may prove more compatible with 
Lonesome George. 
Aging Harriet…..or not? Another 
famous Galápagos tortoise is 
Harriet, who resides in a zoo in 
Australia. Harriet is purported to 
have been collected by Darwin in 
1835 and given to an Australian. 
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R145 Figure 1. Two extreme morphologies of Galapagos tortoises.

Tortoise on the right (from Santa Cruz Island) is a ‘domed’ shell or carapace morphology typical of most tortoises. Note how the shell

is low and restricts the head. The left tortoise is from Española and is typical ‘saddleback’; note how much freer the head is to reach

higher. This lateral view makes it clear why early Spanish explorers were reminded of horse saddles.
The Australia Zoo now celebrates 
Harriet’s birthday on November 15 
each year and claim that she was 
about five years old when Darwin 
collected her; thus in 2005 her 
175th birthday was celebrated, 
another Guinness world record for 
age of an animal. 
But is Harriet really the tortoise 
collected by Darwin? 
Unfortunately, the records do not 
allow tracing of her to Darwin’s 
time. In 1893 she was in the 
Brisbane Botanical Gardens, which 
lost all its records in a disastrous 
flood that year. Another problem 
with the Darwin legend is that DNA 
analysis of Harriet indicates she is 
very likely from Santa Cruz, an 
island Darwin did not visit. 
Nevertheless, it is clear that the 
Galápagos tortoises are very long 
lived. In fact, a study of these 
tortoises’ cells in culture indicate 
they undergo many more 
replications than do mammal cells 
in culture, the so-called Hayflick 
limit. Claims have been made 
these tortoises’ chromosomes 
have exceptionally long telomeres, 
which some believe delays cellular 
senescence. 
What is being done today? Giant 
tortoises, especially those in 
Galápagos, are the subject of 
ongoing studies at several levels. 
The ecology, natural history, and 
taxonomy of these creatures is still 
poorly understood despite their 
fame and 150 years of study. 
Recently DNA-based genetic 
studies have revealed many 
aspects of the history and biology 
of Galápagos tortoises. The most recent continental ancestor has 
been identified and the genetic 
distinctness of the various taxa has 
been confirmed; in fact, DNA 
analysis recently revealed a new 
taxon previously unrecognized 
based on morphology. The history 
of colonization from older islands 
to younger islands is also apparent 
from DNA studies. Tortoise 
populations on at least three 
islands have become extinct in 
historical time due to human 
activities. Specimens of these 
extinct taxa exist in several 
museums and also are being 
subjected to DNA analysis. 
Do giant tortoises have a 
future? In addition to being 
spectacular animals in their own 
right, the tortoises in Galápagos 
were an inspiration for the 
development of one of the greatest 
intellectual advances in human 
history, Darwin’s theory of natural 
selection. Thus they deserve 
special status and care. As already 
noted, some populations have 
been driven to extinction by 
humans, and the remaining 
populations are in various stages 
of peril due to human activities. In 
addition to introducing several 
invasive species to the islands, the 
whalers and buccaneers also took 
at least 40,000 and perhaps as 
many as 200,000 for food aboard 
ships; these tortoises can live for 
six months or more without food or 
water and were a good source of 
fresh meat before refrigeration. 
(This ability to survive long periods 
without sustenance was probably 
also crucial for surviving the 1000 km trip from the mainland to the 
islands.) Today only about 6-7,000 
Galápagos tortoises remain in the 
wild. The Ecuadorian government 
has been highly supportive of near 
heroic efforts by members of the 
Galápagos National Park in 
collaboration with the Charles 
Darwin Research Station to 
maintain healthy populations of 
giant tortoises, including captive 
breeding programs that have been 
remarkably successful. 
Nevertheless, continuing pressures 
from feral animals, the burgeoning 
human population, and limited 
financial resources are cause for 
concern as to how long these 
magnificent creature will survive in 
their natural state. 
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